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Abstract 
South Asian approaches to teaching mathematics have been influential globally and are entangled 
with mastery approaches. This study investigates changing strategies and beliefs of Primary School 
teachers in England as they engage with a sustained curriculum development project. The teachers 
were working with a commercially available text book based scheme entitled Maths – No Problem!TM 
which is informed by Singapore Maths mastery approaches. The collaborative research involved seven 
teacher researchers in design, data collection and analysis. Data sources included classroom video and 
stimulated recall interviews with each of the seven teachers, plus a focus group in which the same 
teachers considered the role of the text books and two focus groups in which they contributed to 
Đollaďoƌatiǀe data aŶalǇsis. IŶ lessoŶ plaŶŶiŶg, suppoƌted ďǇ the sĐheŵe͛s teǆt ďooks aŶd teaĐheƌ 
guidance, the teachers appear to focus on maths subject knowledge as they anticipate how children 
might take different directions in exploriŶg the ͚aŶĐhoƌ pƌoďleŵ͛. IŶ Đlassƌooŵ teaĐhiŶg, the teaĐheƌs 
moved away from the use of in-class grouping and used questioning during a collaborative dialogic 
exploration phase of each lesson, before drawing together student solutions, supporting student 
journaling and introducing the text book to support reflective learning and practice.  
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Introduction 
In this paper we report on a practitioner research project with seven teacher researchers in Primary 
schools collaborating with the director of their school alliance and a university based research mentor. 
Teachers across the alliance of schools are engaged in a sustained curriculum development project 
focused on a ͚mastery͛ approach to maths (Block & Anderson, 1975; Bloom, 1982; Cockroft, 1982). 
The schools are implementing a commercial scheme entitled Maths – No Problem!TM which provides 
textbooks, pupil work books and online teacher guidance materials. This scheme reflects a ͚“iŶgapoƌe 
Maths͛ mastery approach; it is based on an officially approved Singapore text book scheme but 
amended to address the National Curriculum for mathematics in England. The curriculum 
development project is in its third year and displays many of the characteristics of effective 
professional development for teachers, including sustained involvement, engagement with external 
knowledge, classroom experimentation and evaluation and commitment to the project from school 
leaders (Higgins et al., 2015). This study asks the question: How does involvement in this sustained 
text-book based curriculum development project influence teaĐheƌs͛ classroom strategies and beliefs 
about maths? In this paper we focus mainly on changes in the teaĐheƌs͛ knowledge and beliefs around 
classroom strategies, including the ƌole of the ĐoŵŵeƌĐial sĐheŵe͛s teǆt ďooks ǁithiŶ that. The study 
makes a small contribution to the large body of work on teacher strategies and beliefs in mathematics 
(Stipek et al., 2001; Cross 2009) and on differences between the approaches of South Asian and 
western teachers (Correa et al., 2008; Jerrim, 2014).  
 
To contextualise the study, it is worth noting three characteristics of Primary school teaching in 
England. First, most Primary teachers in England are class teachers, that is they are allocated to an age 
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based class of around 30 pupils and teach them all week and for all or most curriculum subjects, 
including mathematics. Second, there is an embedded cultural and professional commitment to 
͚tƌaĐkiŶg͛ iŶ EŶglaŶd, meaning the use of setting or in-class grouping of children based on their prior 
attainment, despite research evidence that suggests few advantages and considerable problems with 
this strategy (Boaler, Wiliam & Brown, 2000; Kutnick et al., 2005; Francis et al 2016). Third, particularly 
siŶĐe the late ϭϵϴϬs, theƌe has ďeeŶ a poliĐǇ foĐus oŶ ͚ďaĐk to ďasiĐs͛ iŶĐludiŶg ŵaths as a pƌioƌitǇ 
school subject with government interference in defining the curriculum and influencing approaches 
to mathematics teaching. This policy drive has been shaped by development of a high accountability 
regime for schools and by the modest performance of England in international mathematics test 
league tables when compared to high scoring Singapore and other East Asian countries (Ball, 2013; 
Mullis, Martin and Foy, 2016). 
 
An additional contextual note relates to wider social and cultural beliefs about maths in the USA, in 
England and elsewhere (Tobias, 1995). Three assumptions are commonly made: that performance in 
maths is mainly aďout speed, solutioŶs aŶd ĐalĐulatioŶ; that Maths ͚aďilitǇ͛ is iŶheƌited; and that being 
good at maths is a good measure of general intelligence (Boaler, 2016).  These cultural beliefs are 
widespread and, to the surprise of international visitors, it is often deemed socially acceptable, 
perhaps even for a parent or teacher, to saǇ ͚I aŵ ƌuďďish at Maths͛. 
 
The Singapore Approach 
The ͚“iŶgapoƌe͛ appƌoaĐh to teaĐhiŶg maths has been interpreted and developed in a variety of ways 
within England but it aligns with key characteristics of ͚ŵasteƌǇ͛ approaches. Mastery itself is a 
contested concept but there are some shared characteristics between different interpretations of 
mastery approaches in maths. For example, there is an emphasis on whole class teaching and the 
children move at broadly the same pace with an emphasis on problem-solving (NCETM, 2016). 
Singapore Maths approaches tend to avoid in-class grouping and differentiation by task, both of which 
have been in widespread use in England (Micklewright et al., 2014).  In terms of educational research 
there is an evidence base for the modest positive iŵpaĐt of ͚ŵasteƌǇ͛ appƌoaĐhes that ƌelǇ oŶ the 
social dimension, so the whole group or class must achieve an acceptable level of competence before 
anyone moves on from the topic being studied (EEF, 2015). Such a mastery approach to maths has 
influenced the National Curriculum in England and national guidance on mastery approaches to maths 
eŵphasises ͚…ǁhole-class interactive teaching, where the focus is on all pupils working together on 
the saŵe lessoŶ ĐoŶteŶt at the saŵe tiŵe͛ aŶd ͚…all ĐaŶ ŵasteƌ ĐoŶĐepts ďefoƌe ŵoǀiŶg to the Ŷeǆt 
paƌt of the ĐuƌƌiĐuluŵ seƋueŶĐe…͛ ;NCETM, 2016). Central to this concept of mastery is the belief that, 
with appropriate conditions for learning, almost all pupils are capable of progressing in their 
knowledge and understanding (Block & Anderson, 1975; Bloom, 1982) and this creates a link to 
mindset theory (Dweck, 1999; 2006). This approach also points to a change in understanding of the 
nature of maths, of its multidimensionality, meaning that maths itself, and being a mathematician, are 
about much more than speed and calculation and include a wide range of problem-solving skills 
(Boaler, 2016).  
 
Research evidence highlights wide variation in the success of mastery approaches, implying that 
teaching to mastery effectively is challenging (EEF, 2015). The approach discussed in this paper, uses 
textbooks as a teaching tool to provide an element of scaffolding for teachers attempting to apply the 
concept of mastery to their mathematics classroom.  It has been suggested that dependence on 
textbooks could lead to the delivery of mathematics in a deductivist style, meaning maths is seen as a 
set of truths and is best taught through teacher demonstration followed by practice and high stakes 
testing (Hudson, Henderson & Hudson, 2015). However, it is argued elsewhere that well designed 
textbooks may be used appropriately as a supportive tool for mastery teaching (Oates, 2014). 
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The Singapore approach is centred on problem-solving and the classroom environment is developed 
to facilitate collaborative talk, ƌefeƌƌed to as ͚coopeƌatiǀe leaƌŶiŶg͛ in Singapore, which aligns to 
heterogeneous grouping in which peer support can be utilised effectively (Lui, Toh & Chung, 2009). 
Table 1 provides an outline of a typical lesson within the curriculum development project.  
 
Table 1.  The lesson outline used by teachers in the project. 
 
Lesson phase Outline 
  
  
   
   
   
  
A
n
ch
o
r 
T
a
sk
 
Exploring One problem or stimulus is presented to pupils (based on what is in 
the textbook) and they are encouraged to explore it. The teacher uses 
this time to observe their responses and prompt further exploration 
with questioning to ensure that all pupils are challenged.  
Structuring The teacher gathers together pupils͛ ideas for solutions and the class 
discuss them as a whole group, often re-exploring new suggestions. 
Journaling Pupils record what they have been doing in their maths journals – 
there is an emphasis on showing things in different ways and effective 
communication of thinking.  
Reflect and refine The textbook is used and the teacher guides the class through the 
textbook solutions to the problem they have been discussing. There 
is a greater emphasis on teacher explanation during this phase. 
Practice The teacher starts off by guiding the class through examples of similar 
problems to the one they have just done. Then, pupils work through 
more examples independently with the teacher supporting them if 
necessary. All questions are typified by their mathematical variation 
– they are designed to extend pupil͛s thiŶkiŶg ƌatheƌ thaŶ just consist 
of many examples presented in the same kind of way. 
 
The Singapore Mathematics approach also includes an emphasis on the Concrete-Pictorial-Abstract 
;CPAͿ heuƌistiĐ ;Yeǁ HooŶg, WeŶg KiŶ & Lu PieŶ, ϮϬϭϱͿ iŶfoƌŵed ďǇ BƌuŶeƌ͛s enactive, iconic and 
symbolic modes of representation (Bruner, 1966). In exploring possible solutions to a problem, pupils 
move fluidly between using concrete manipulatives, pictorial representations and abstract symbols. 
Also, similar to Japanese lesson structures (Shimizu, 2002), each lesson follows a sequence (Table 1) 
that leads to the sharing and evaluation of their different solutions to a core problem, which is close 
to the JapaŶese idea of ͚Ŷeƌiage͛ ;Takahashi, ϮϬϬϴͿ. In this way the lesson structure reflects a social 
constructivist approach where learning is initially pupil-led and the teacher provides scaffolding of 
ideas in order to help pupils acquire and refine new mathematical concepts (Hardman, 2008). As 
indicated in Table 1, another fundamental characteristic of this approach is the use of journaling. As 
an instructional tool in mathematics, journaling has been well researched and many positive outcomes 
found in a number of countries (Mason & McFeetors, 2002; Tan & Garces-Bacsal, 2013).  
 
The Study 
This study adopted a collaborative practitioner research approach. A university-based researcher 
worked with a team of seven teacher researchers alongside the director of the school alliance as co-
researcher over a two-year period.  The research adopted a qualitative multiple case study design (Yin, 
2014). The seven teachers worked in seven different schools and had all been involved in the school 
alliance Singapore Maths curriculum development project for between one and two years. Six of the 
teacher researchers had classes of children aged between 5 and 8 years old and one teacher 
researcher had children aged 10 and 11 years. The teachers had between 2 and 25 years of 
professional experience, six of them were female. The research team worked together on design, data 
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collection and collaborative analysis of data with an intention to create ͚stƌoŶglǇ ĐoŶteǆtualised͛ 
knowledge (Nowotny, Scott & Gibbons 2001; 2003). 
 
For each teacher researcher a teaching assistant captured a maths lesson on video including a focus 
on one pair of children working together within that lesson and a short follow-up interview by the 
teacher with the two children. Semi-structured interviews with each teacher researcher used a form 
of video stimulated recall in oƌdeƌ to help keep the teaĐheƌs͛ ƌefleĐtioŶs grounded in practice (Sherin 
& Han 2004; Schmid, 2011). The teacher was able to slow down or pause the video of their lesson at 
points where they wished to comment or in response to prompt questions from the interviewer (Lyle, 
2003). This paper reports primarily on thematic analysis of transcriptions of the seven stimulated recall 
interviews (Braun and Clarke 2006) but includes two further sources of data. The significance of the 
text books emerged during interviews and a focus group with the 7 teacher researchers was used to 
generate additional data, with each teacher bringing along an annotated copy of text book pages 
related to a lesson they had recently taught. A third source of data consisted of transcribed audio 
recordings of two sessions in which teacher researchers contributed to collaborative analysis. 
 
The thematic analysis involved reading and re-reading three of the interview transcripts of three 
interviews and initial coding using a constant comparative approach to develop an emerging index 
(Braun & Clarke, 2006). The developing coding was applied to the remaining transcripts and refined 
further. The continued analysis involved identifying and refining theŵes that ͚Đaptuƌe͛ iŵpoƌtaŶt 
elements within the data and the relationships between themes (Nowell et al., 2017). Teacher 
researchers contributed to a further session to refine the emerging analysis. 
 
A key ethical risk related to the professional reputation of the teacher researchers who were sharing 
a lesson video for analysis. Teachers gave formal written consent and had a right to withdraw. 
Transcript data was anonymised and pseudonyms are used. Children gave oral consent and parents 
and carers gave written consent and had a right to withdraw. The project proposal was subjected to a 
formal university ethical clearance process.  
 
Findings: Framing Learning in Maths 
This section presents three themes, generated from the collaborative data analysis, of dialogue, 
exploring and concept-building. These themes are discussed with illustrative quotations from the 
teacher researchers.  
 
Dialogue 
A focus on verbal reasoning, on classroom dialogue focused on problems in Maths, is a dominant 
theme emerging from analysis of the four teacher interview transcripts: 
 
I would say one of the impacts of the whole approach in general is that when the children are 
talkiŶg iŶ lessoŶs, theiƌ ŵatheŵatiĐal ǀoĐaďulaƌǇ, theiƌ ƌeasoŶiŶg, it͛s oǀeƌtlǇ oďǀious to Ǉou the 
change from the way things were previously... 
(Andrew). 
 
Here the teacher is referring to the classroom video and pointing out their perception of a significant 
shift in their practice. The teachers emphasise the development of confidence and skills by themselves 
and by their children in talking about Maths problems. On observing classroom video of children 
discussing Maths problems the teachers refer to explicit training and development of dialogic skills: 
 
…siŶĐe ǁe͛ǀe ďeeŶ doiŶg the “iŶgapoƌe Maths, oďǀiouslǇ ďeĐause it uses a lot of talk partners, 
I͛ǀe tƌaiŶed theŵ…in how to speak to eaĐh otheƌ so iŶ the ǀideo…you hear a lot of phrases that 
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sound a little bit scripted, ďeĐause…I͛ǀe taught theŵ to use ĐeƌtaiŶ ǁoƌds ǁheŶ theǇ͛ƌe talkiŶg 
to eaĐh otheƌ… 
(Patricia). 
 
The teachers point out that this journey of developing classroom dialogue has not been easy for all of 
their children: 
 
We͛ǀe also got soŵe ĐhildƌeŶ ǁho haǀe stƌuggled…it͛s ďeeŶ Ƌuite a ƌeal jouƌney getting them 
to ĐoŵŵuŶiĐate…their level of communication, that͛s ďeeŶ soŵethiŶg ǁe͛ǀe had to ƌeallǇ foĐus 
on; talking to each other 
(Rachel). 
 
But overall the teachers show a commitment to developing dialogue around maths problems in their 
classrooms. They insist that their children are developing confidence and verbal reasoning: 
 
The little giƌl…she stood up aŶd ǁas saǇiŶg ͚she ŵust haǀe just looked aǁaǇ aŶd ϯ ďallooŶs had 
goŶe͛…she͛s aĐtuallǇ Ŷot a ǀeƌǇ ĐoŶfideŶt ŵatheŵatiĐiaŶ, ďut she͛s ĐoŶfideŶt enough in front 
of eǀeƌǇďodǇ…ǁheƌeas I thiŶk ŵaǇďe iŶ the past that ǁouldŶ͛t haǀe ďeeŶ the Đase… 
(Audrey). 
 
The emphasis on dialogue indicates a change in the classroom learning environment that the teachers 
are creating in their Maths lessons. The teachers use slightly varied approaches to putting the children 
into pairs during the lessons: OŶe teaĐheƌ uses ƌaŶdoŵ seleĐtioŶ of ͚talkiŶg paƌtŶeƌs͛ aŶd changes 
them regularly; four teachers put the children in pairs selected deliberately to have different prior 
attainment in maths; and two teachers paiƌ the ĐhildƌeŶ ďased oŶ ͚hoǁ ǁell theǇ Đoopeƌate togetheƌ͛. 
Thƌee of the teaĐheƌs also use ͚zoŶiŶg͛, so that theƌe aƌe Đlusteƌs of pupils iŶ paƌtiĐulaƌ aƌeas of the 
classroom where one child in each pair has special learning needs or is considered to have a 
particularly high level of prior attainment. 
 
At the start of lessons, the teacher introduces the anchor problem, but the emphasis is on presenting 
a challenge rather than making clear explanations of neat solutions. Consolidation is achieved in a 
plenary activity through dialogue: 
 
…the shift fƌoŵ the old stǇle didaĐtiĐ teaĐhiŶg ǁith the teaĐheƌ stood at the fƌoŶt saǇiŶg, ͚heƌe 
is the ƌule of the daǇ͛.  The ĐhildƌeŶ aƌe gaiŶiŶg oǁŶeƌship of eŵeƌgiŶg ƌules, the ŵatheŵatiĐal 
ƌules aƌe ĐoŵiŶg alŵost thƌough the ĐhildƌeŶ͛s eǆploƌatioŶ, theǇ aƌe Ŷot explicitly being taught 
aŶd that͛s soŵethiŶg ǀeƌǇ ŵuĐh that I ŶotiĐe iŶ ŵǇ Đlassƌooŵ, those ƌules, those ĐoŶǀeŶtioŶs 
of maths, they appear through discussion rather than being explicitly taught… 
(teacher researcher during collaborative analysis). 
 
This comment is illustrative of a pedagogic change that is closely entangled with a change in 
understanding of the nature of school Maths as a subject. The teachers are aware of the change that 
the ŵasteƌǇ appƌoaĐh is ŵakiŶg to ĐhildƌeŶ͛s ĐapaĐitǇ foƌ ǀeƌďal ƌeasoning: 
 
I went into Year 6 [10 or 11 years old] where they never did any Singapore Maths.  I was taken 
aback really about how difficult they found it to express their ideas, and then went into a Year 
ϯ [ϲ oƌ ϳ Ǉeaƌs old] todaǇ ǁho͛ǀe had tǁo Ǉeaƌs of “iŶgapore maths and they knock spots off 
the Year 6… 
(teacher researcher during collaborative analysis). 
 
Maths is seen by the teachers as more about thinking in depth around problems rather than quickly 
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solving algorithms. The importance of dialogue, rather than teacher monologue, is emphasised by the 
teachers: 
 
I think one of the main differences is that ǁe leaƌŶ to shut up…so ǁe ǁouldŶ͛t tell theŵ ǁhat 
to thiŶk stƌaightaǁaǇ, it͛s kiŶd of, ͚ǁell ǁhat do you thiŶk?͛ aŶd theǇ haǀe to go thƌough theiƌ 
own journey of uŶpiĐkiŶg the ŵaths aŶd eǆploƌiŶg ideas aŶd theŶ oŶĐe theǇ͛ǀe got this pool of 
ideas it͛s alŵost like ǁe͛ƌe usiŶg that pool to diƌeĐt aŶd sĐaffold the lessoŶ 
(teacher researcher during collaborative analysis). 
 
This quotation iŶĐludes the teƌŵ ͚eǆploƌiŶg͛ aŶd this is a keǇ diffeƌeŶĐe ideŶtified ďǇ the teaĐheƌs 
between their previous approach to Maths their current practice developed through their 
engagement with the mastery approach project. Overall, the dialogue theme captures the change in 
classroom strategies but more than that, indicates a shift in the perspectives of the teacher 
ƌeseaƌĐheƌs aďout the Ŷatuƌe of ͚sĐhool ŵaths͛. 
 
Exploring 
This emphasis on verbal reasoning, on classroom dialogue, reflects a view expressed by the teachers 
that Maths is about exploring problems: 
 
…thƌoughout the Ǉeaƌ theǇ ƌealised that theƌe͛s goiŶg to ďe something for them to work 
out…and they have to share it with each other and talk about it and explain a reason why...  
Wheƌeas I feel like iŶ the past…they have just thought ͚oh that is soŵethiŶg to do ǁith ŵaths, 
I͛ll just ǁait uŶtil Miss tells ŵe ǁhat ǁe͛ƌe doiŶg͛ 
(Lisa). 
 
In this illustrative quotation Lisa signals some of the perceived changes that teachers identify in their 
new mastery approach to Maths compared to their previous practice and which we conflate here as 
͚eǆploƌiŶg͛. The shift is Đoŵpleǆ aŶd iŶĐludes oǀeƌlappiŶg eleŵeŶts iŶĐludiŶg ĐhaŶges iŶ dialogue, 
collaborative learning, teacher role, and underlying beliefs about Maths and about intelligence. 
 
As part of framing exploration activity the teacher researchers place a high value on the text books in 
the commercial Singapore Maths scheme that their project uses. TheǇ ƌefeƌ to the ͚aŶĐhoƌ pƌoďleŵs͛ 
offered for each lesson by the text. The teachers refer to their use of low threshold tasks, meaning 
accessible tasks that are challenging to explore but that all children are able to engage with initially at 
a basic level: 
 
…Ǉou͛ǀe got soŵethiŶg [an anchor problem] that on the surface looks like - well if every child 
iŶ Ǉouƌ Đlass ĐaŶ͛t aŶsǁeƌ that Ǉou͛ǀe got pƌoďleŵs ŵǇ fƌieŶd…so Ǉou go ͚oh Ǉou ĐaŶ do that so 
let͛s do soŵethiŶg else͛ aŶd it͛s aďout this deepening of understanding…the deepeŶiŶg 
understanding the children have got and yeah, the way that they reason and the way that they 
thiŶk… 
(Andrew). 
This focus on an anchor problem also affects an element of pace, that more time is spent exploring 
one problem rather than moving on to consider other tasks:  
 
…ďeĐause theǇ͛ƌe talkiŶg to eaĐh otheƌ so ŵuĐh aŶd theǇ͛ƌe goiŶg deepeƌ and deeper into the 
pƌoďleŵs…one of the ways Singapore Maths has changed the way I teach is that you spend a 
lot of time on one problem, rather than jumping from problem to problem so you do get that 
deepeƌ uŶdeƌstaŶdiŶg aŶd Ǉou doŶ͛t ƌeallǇ leaǀe aŶǇďodǇ ďehiŶd… 
(Patricia). 
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The teachers are not differentiating by task but claim to use facilitation, especially questioning, to 
maintain a high level of challenge: 
 
…iŶ this ďit…I͛ŵ ŵoƌe faĐilitatoƌ…ǁheŶ theǇ͛ƌe aĐtuallǇ disĐussiŶg it ǁith each other I almost 
become unimportant in the room…if I ĐaŶ see that theǇ͛ǀe got a good idea; theǇ͛ƌe alŵost theƌe 
so I͛ŵ soƌt of askiŶg a ƋuestioŶ ͚ǁell just tell ŵe aďout ǁhǇ Ǉou͛ǀe doŶe this little ďit heƌe͛.  CaŶ 
Ǉou tell ŵe a little ďit ŵoƌe?͛  It͛s just sowing a little question to maybe push them on... 
(Rachel). 
 
When prompted to discuss changes in their teaching of Maths the teachers highlight their use of 
questioning during the time that the children spend on exploring the anchor problem: 
 
I suppose it͛s Ŷot ƋuestioŶiŶg ǁhat aŶsǁeƌ the ĐhildƌeŶ haǀe got ďut how they got there.  A 
complete shift in what you want to know so some of the children might say - the problem might 
ďe aďout ϰϬ apples aŶd theǇ saǇ ͚I kŶoǁ that͛s ϰϬ apples͛ aŶd theǇ kŶow that I want to know 
hoǁ theǇ kŶoǁ that… 
(Veronica). 
 
This reliance on teacher questioning is not seen as dominating the classroom even though the teacher 
is being very active, moving around the room and using questioning to prompt further exploration: 
 
It͛s Ŷot teaĐheƌ-led Ŷoǁ.  As I saǇ ǁe͛ƌe theƌe to faĐilitate.  It͛s Ŷoǁ aďout the ĐhildƌeŶ takiŶg 
control of their own learning and taking ownership, particularly in their journals, taking 
ownership of their thinking and their knowledge.  Extending their own knowledge and 
uŶdeƌstaŶdiŶg as ǁell… 
(Kirsty). 
 
This quotation illustƌates the teaĐheƌs͛ Đlaiŵ that, iŶ assoĐiatioŶ ǁith theiƌ use of ƋuestioŶiŶg, the 
children are learning more independently. 
 
Although the teachers referred to their role within the exploƌiŶg aĐtiǀitǇ as ͚faĐilitatioŶ͛, ǁe pƌefeƌƌed 
to use the ŵetaphoƌ of ͚ fƌaŵiŶg͛. This is ďeĐause the ĐhildƌeŶ seeŵ fƌee to eǆploƌe the anchor problem 
but actually the teacher is proactively orchestrating the learning, largely through questioning: 
 
…it͛s kiŶd of stƌuĐtuƌed ďǇ the teaĐheƌ I thiŶk… aŶd Ǉou͛ƌe ŵakiŶg keǇ deĐisions in the 
lessoŶ…which avenues to explore, because theƌe aƌe so ŵaŶǇ of theŵ…aŶd it͛s kiŶd of ͚oh ǁell, 
do ǁe ǁaŶt to puƌsue that oŶe at this poiŶt?͛. “o, Ǉou͛ƌe still ŵakiŶg deĐisioŶs then, to guide 
the lessoŶ… 
(teacher researcher during collaborative analysis). 
 
This comment illustrates the way that the anchor problem from the textbook is clearly structuring the 
lessons but the teachers are aware of the way that their subject knowledge is critical for their framing 
of the exploring activity. Although the anchor problems are designed to be low threshold, meaning 
they are accessible for all of the children, the teachers note that for older children the problems are 
not so straightforward even for the teacher: 
 
…ǁheŶ Ǉou fiƌst staƌt usiŶg this [maths scheme] textbook, for some people it can knock 
ĐoŶfideŶĐe a little ďit as ǁell.  I͛ŵ thiŶkiŶg fuƌtheƌ up the sĐhool, Yeaƌ ϱ [aged ϵ aŶd ϭϬ Ǉeaƌs 
old].  If Ǉou͛ƌe lookiŶg at a pƌoďleŵ aŶd Ǉou͛ƌe Ŷot uŶdeƌstaŶdiŶg it aŶd Ǉou͛ƌe thiŶkiŶg, ͚hoǁ 
did I teaĐh this ďefoƌe?͛, aŶd it͛s kŶoĐkiŶg ĐoŶfideŶĐe a little bit as well as improving it 
(teacher researcher during collaborative analysis). 
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The role of the text books was strongly foregrounded by the teachers but they emphasise the need to 
prepare lessons carefully and to engage with the teacher guidance and training: 
 
…that͛s the thiŶg ǁith studeŶt [teaĐheƌs] espeĐiallǇ, if theǇ͛ǀe Ŷot had the tƌaiŶiŶg aŶd Ǉou just 
try and pick up a textbook and teach a lesson, probably if you did pre-Singapore Maths style 
with the [maths scheme] textbook, it can turn into a really bad lesson, very dull.  You have to 
haǀe the tƌaiŶiŶg aŶd the pƌiŶĐiples ǁith the teǆtďook otheƌǁise it doesŶ͛t ǁoƌk at all… 
(teacher researcher during collaborative analysis). 
 
The significance of the text books and additional teacher guidance became very clear during the initial 
teacher interview analysis and this led us to hold a teacher focus group specifically engaging with this 
issue. Each teacher researcher brought a copy of the text book pages for a recent lesson and discussion 
built from these specific examples to general comments about the significance of the text books:  
 
I agree that the textbooks and workbooks have freed up my time from producing worksheets 
to being able to think about mathematical learning and to really unpick how children learn and 
how I can scaffold 
(Audrey). 
 
It͛s ƌeǀolutioŶised ŵǇ teaĐhiŶg.  MǇ suďjeĐt kŶoǁledge is ďeǇoŶd aŶǇthiŶg it eǀeƌ ǁas.  I eŶjoǇ 
maths, I have an enthusiasm for maths and I think the depth of rehearsal I go through for my 
lessoŶs, I ǁould Ŷeǀeƌ, eǀeƌ haǀe had that fƌeedoŵ oƌ tiŵe to do it if I didŶ͛t haǀe the teǆtďooks 
(Rachel). 
 
These quotations illustrate the views of the teachers about the significance of the text books and their 
impact on development of subject knowledge in Maths. The structure provided by the textbooks 
seeŵs to fƌee teaĐheƌs fƌoŵ ŵoƌe ŵuŶdaŶe aspeĐts of lessoŶ plaŶŶiŶg aŶd teaĐheƌs͛ pƌepaƌatioŶ foƌ 
the exploring phase of the lessons appears to demand development of subject knowledge. Overall, 
the appropriate use of these text books does not appear to lead towards a deductivist style of maths 
teaching (Hudson, Henderson & Hudson, 2015). 
 
Concept-Building 
The teacheƌs appeaƌ to ďe usiŶg listeŶiŶg aŶd ƋuestioŶiŶg to ŵake foƌŵatiǀe assessŵeŶts of ĐhildƌeŶ͛s 
progress. They claim to spend considerable time on exploring problems and see this as developing 
͚deep uŶdeƌstaŶdiŶg͛ of keǇ ĐoŶĐepts ǁithiŶ Maths: 
 
…so the diffeƌeŶĐe iŶ teaĐhiŶg…is the amount of time spent really digging deeper into 
ĐogŶitiǀelǇ ǁhat ǁe͛ƌe thiŶkiŶg.  CoŶĐeptuallǇ ǁhat is it that ǁe͛ƌe talkiŶg aďout aŶd giǀiŶg the 
children that ĐoŶĐeptual uŶdeƌstaŶdiŶg of it…theǇ are then able to apply that understanding as 
they move forward…it ǁill haǀe a lastiŶg effeĐt oŶ theŵ… 
(Andrew). 
 
The teachers are in their first or second year of adopting the new approach to Maths and are aware 
of differences in their expectations around concept-building: 
 
…so this is the ďegiŶŶiŶg of ŵǇ seĐoŶd Ǉeaƌ of teaĐhiŶg “iŶgapoƌe Maths aŶd it͛s ĐoŵpletelǇ 
changed my way of teaching and I think probably not just in maths actually.  I would saǇ it͛s 
ŵakiŶg it ŵoƌe opeŶ aŶd…the children now expect to be asked to think at a deeper level and 
to explain their thinking… 
(Audrey). 
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This shift towards in-depth understanding is a key claim made by all of the teachers and reflects the 
eŵphasis of the “iŶgapoƌe Maths appƌoaĐh oŶ aŶ iŶteƌpƌetatioŶ of teaĐhiŶg foƌ ͚ŵasteƌǇ͛: 
 
…there were children at the eŶd of that lessoŶ that ĐouldŶ͛t add ϯϬ ŵiŶutes aŶd aŶ houƌ, ďut I 
Đould haǀe just said to theŵ ͚ƌight if it͛s oŶ the ϲ it͛s half aŶ houƌ͛…aŶd theŶ theǇ ǁould haǀe 
ďeeŶ aďle to aŶsǁeƌ ƋuestioŶs iŶ a ďook ďut theǇ ǁouldŶ͛t uŶdeƌstaŶd the ĐoŶĐept.  This is a 
lot ŵoƌe aďout ĐhildƌeŶ uŶdeƌstaŶdiŶg ĐoŶĐepts… 
(Patricia). 
 
In this quotation the teacher illustrates the belief in a long-term investment in deep understanding 
which all of the teachers seem to feel is a requirement of adopting the Singapore Maths approach. In 
the context of the high accountability educational policy framework in England this represents a brave 
stance. 
 
Mindset, Grouping and School Maths 
The study generated a rich body of qualitative data and our analysis has gone beyond the changing 
classroom strategies and influence of the text books to consider changes in wider underpinning beliefs 
of the teacher researchers. In a second paper we will report in detail on how engagement in mastery 
approaches appears to be changing teacher beliefs around the three inter-related areas of: maths 
mindset (moving towards high expectations of all children in maths); grouping of children by prior 
attainment (that this is no longer relevant within a mastery maths classroom); and the nature of school 
maths (its multidimensionality and a changed understanding of what it is to be a mathematician).   
 
Discussion 
The teachers are facilitating collaborative learning supported by visualisation and questioning to 
provoke in-depth exploration of the anchor problem and relevant key concepts through verbal 
reasoning. This mastery approach to positioning problem-solving at the heart of school maths is 
aligned to the recommendations of the Cockroft report (1982) mediated via Singapore Maths and now 
explicit in the National Curriculum in England (DfE, 2014). Implementing this strategy includes changes 
in the learning environment to embrace struggle and mistakes and for the teacher to model verbal 
reasoning to slowly explore problems in depth rather than demonstrating quick neat calculation to 
ƌeaĐh the ͚ĐoƌƌeĐt͛ aŶsǁeƌ to ƋuestioŶs. We ĐhaƌaĐteƌise this appƌoaĐh as ͚fƌaŵiŶg͛ leaƌŶiŶg and a 
distinctive feature is that the teachers are moving away from grouping by prior attainment (Francis et 
al., 2016). Our research question asked about change in classroom strategies and within the 
constraints of our small-scale study teachers implementing this commercial Singapore Maths scheme 
do appear to have moved strongly away from a deductivist style of teacher demonstration followed 
by practice and high stakes testing (Hudson, Henderson & Hudson, 2015). 
 
The teachers are involved in a multi-school curriculum development project with considerable support 
including workshops, online guidance and classroom observation. The project includes the features of 
effective professional development for teachers (Higgins et al., 2015) and it is not surprising that their 
teaching strategies have changed. What the study reveals is the ways in which the teachers have also 
changed their beliefs about the importance of dialogue, the value of collaborative exploration, the 
impact of in-depth concept-building and these changed beliefs point towards a view of maths as 
multidimensional (Boaler, 2016). Schools making a decision to invest in such a mastery maths scheme 
ǁill Ŷeed to aĐĐept the aĐĐoŵpaŶǇiŶg ĐhalleŶge of ĐhaŶgiŶg teaĐheƌs͛ ďeliefs. Our small study did not 
necessarily include teachers who are resistant to change and changing beliefs is intertwined with 
changing strategies but presents a higher hurdle. 
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Our research question also refers to the text books. The teachers rely heavily on the text book 
Singapore Maths scheme to provide a carefully selected anchor problem, a well-constructed practice 
tasks that include variation, and relevant teacher guidance. The teachers find that their preparation is 
focused on mathematics subject knowledge, because the children might take the anchor problem in 
different directions. The teachers value the way the mastery scheme gives them ͚peƌŵissioŶ͛ to speŶd 
classroom time on exploration of the anchor problem. The approach to teaching mathematics has 
considerable overlap with other attempts to move away from grouping by prior attainment in order 
to address social justice issues (Boaler, 2008; Boaler 2016). The teachers initially found dependence 
on a text book based approach disconcerting, but consider that they have grown to trust the scheme 
as they gain familiarity with the sequences of lessons. The dependence on the textbooks and 
associated teacher guidance may create a concern for schools, because it might be part of reducing 
teaĐheƌs to a teĐhŶiĐiaŶ ƌole of ͚deliǀeƌiŶg͛ the ĐuƌƌiĐuluŵ. It also Đƌeates a ĐoŶsideƌaďle pƌessuƌe to 
be confident that the textbooks and guidance being invested in are evidence-based and effective 
(Oates 2014). Despite the considerable support teachers feel from the text book scheme and its 
teacher guidance, this mastery approach appears to demand skilful and committed teachers in 
particular to frame the whole class exploratory learning. Schools implementing such a scheme face 
the risk that some teachers may not fully engage and that teachers with weak subject knowledge may 
struggle.  
 
The limitations of this study mean that it is not able to provide any endorsement of the efficacy of the 
Maths – No Problem!TM text book based scheme except with respect to the perspectives of our small 
sample of teacher researchers. The study has highlighted possible areas for further research and 
development work related to our understanding of mastery approaches to mathematics teaching. This 
includes: the Ŷatuƌe of ͚pƌoďleŵs͛ aŶd ͚pƌoďleŵ-solǀiŶg͛; the influence and embedded pedagogy of 
text books; the significance of teacher subject knowledge; the impact of teacher questioning during 
exploratory learning and how it relates to levels of challenge for all pupils. Overall, the study has 
indicated that developing mastery approaches in mathematics is a change project with both technical 
and cultural elements that challenges teachers to re-evaluate their classroom strategies but also their 
underpinning beliefs.  
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